Subdural haematoma formation is a recognised complication of dural puncture with a spinal or epidural needle 1, 2 . Following dural puncture, the leak of cerebrospinal fluid (CSF) reduces CSF pressure. In the erect position this results in sagging of intracranial contents and, in rare cases, the rupture of a bridging vein leading to subdural haematoma formation.
The use of an intrathecal catheter (ITC) for the prevention of post-dural puncture headache (PDPH) following an inadvertent dural puncture is thought to be of benefit, in part because it acts to obstruct CSF efflux from the dural defect [3] [4] [5] [6] . Despite the recent popularity of ITCs, this is the first case report of a parturient developing an acute subdural haematoma in the presence of an intrathecal catheter.
CASE HISTORY
A 31-year-old, previously well primigravid woman presented at 38 weeks gestation for induction of labour, indicated because of foetal intrauterine growth retardation. At 1 cm cervical dilatation she requested epidural analgesia for relief of labour pain. An epidural technique was performed in the lateral position at the L3/4 interspace using an 18-gauge Tuohy needle. A loss of resistance to saline was detected after advancing the epidural needle 6 cm. On removal of the loss of resistance syringe CSF was noted to be leaking from the epidural needle. A 20-gauge epidural catheter was immediately placed 2 cm into the intrathecal space. Labour analgesia was achieved via the intrathecal catheter by giving 3 ml of 0.125% bupivacaine and fentanyl 15 µg.
Approximately two hours later she underwent a successful forceps-assisted vaginal delivery, facilitated by spinal anaesthesia. The intrathecal catheter was subsequently occluded by tying several knots in the catheter and it was planned that it remain in situ for 24 hours. The patient was able to take a shower later that day despite mild postural headache and overnight her sleep was uneventful.
The following day, 23 hours after the dural puncture, the patient sat up to have breakfast. Fifteen minutes later she complained of a severe non-postural headache and diplopia from partial abducens nerve palsy persisted for the next seven days. She was discharged home 11 days postoperatively, without neurological deficit, and remained neurologically normal when reviewed six months later.
DISCuSSION
Placement of an ITC at the time of dural puncture represents one of the methods thought to be effective in reducing the incidence of PDPH. In 2003, Ayad 3 demonstrated that parturients who had an ITC left in situ for 24 hours had an 85% reduction in PDPH incidence, compared with those patients where the epidural was re-sited at a different level at the time of unintentional dural puncture. That study was retrospective -the participants were not randomised and the sample size was small, so these findings need to be confirmed with a larger, prospective, randomised study. In contrast, a retrospective review by Van de Velde 7 of 89 paturients with accidental dural puncture, half of whom were managed with insertion of an ITC, demonstrated no significant reduction in PDPH rate. As a result, the routine use of ITCs for the prevention of PDPH remains controversial. The proposed mechanisms for PDPH prevention are first that the catheter acts as a barrier to CSF efflux, thus maintaining intracranial CSF pressure 3, 5 . Second, the ITC induces an inflammatory fibrous reaction at the margins of the dural tear 8 , which may aid sealing the dural defect. A survey conducted by Baraz (Figure 1 ). Within one hour of her collapse, she underwent an urgent craniotomy.
The primary operative findings were of a large subdural haematoma (Figure 2 ) and active bleeding from a ruptured temporal bridging vein (vein of labbe). The vein was sealed with a pledget of Surgicel ® and Gelfoam ® and a large hyperacute haematoma was evacuated from the subdural space. The estimated blood loss during the intraoperative period was 1.5 l. Postoperatively, the patient went to intensive care for ventilation. Her haemoglobin fell from 12.5 to 6.7 g/dl, so she received a two unit red cell blood transfusion. She was extubated 12 hours after arriving in the intensive care unit. Her platelet count at the time of collapse was 229×10 9 /l and her coagulation factors were normal.
Brain contrast computed tomography performed the following day excluded the possibility of an underlying arterio-venous malformation. Mild Acute and chronic cranial subdural haematomas are a serious, albeit rare complication of dural puncture 1, 2 . The true incidence is unknown, but a series of 505,000 obstetric epidural blocks found only one case of cranial subdural haematoma 9 . The mechanism of subdural haematoma formation is similar to that thought responsible, in part, for PDPH. It has been suggested that traction on the cerebral bridging veins may lead to rupture and subsequent bleeding 10 . This is primarily thought to involve the sagittal bridging veins, which are likely to be exposed to a greater degree of stress-related traction in the upright position. Subdural haematoma in the presence of neurological compromise is associated with increased mortality 1 . Subdural haematoma in the presence of an intrathecal catheter placed for the prevention of PDPH has not been previously reported in the parturient. However, it has been described in the context of intrathecal catheter implantation for chronic pain management. Velarde et al 10 describe a case of intracranial subdural haematoma after intrathecal catheter implantation for a patient with chronic lower back pain. This patient, however, also had a separate dural puncture with a 14-gauge Tuohy needle, suggesting that CSF leak may not have occurred solely at the intrathecal catheter insertion site. Similarly, in a case series of 30 cancer patients with long-term intrathecal catheters, eight patients developed CSF leak, although none of these patients developed an intracranial subdural haematoma 11 . The presumed mechanism by which CSF leak may occur despite the presence of an ITC is that the catheter only incompletely occludes the dural defect created by the larger Tuohy needle. This appears a plausible explanation considering the fact that intrathecal catheters have not always demonstrated a reduction in the incidence of PDPH 7 . Although less likely, the intrathecal catheter might predispose to CSF leak by tenting open the defect and allowing CSF to bypass the catheter through the non-occluded sections of the dural orifice. Another potential reason in the case of the parturient is that slippage of the intrathecal catheter may have caused dislodgement of the intrathecal catheter, rendering it unable to act as an impediment to CSF leak through the dural defect. Extrusion of a catheter is always a risk in parturients, who have a tendency to move during the course of labour. The authors consider that the primary reason for the acute subdural haematoma was more likely the dural puncture than the ITC. This case also supports the notion that an ITC does not completely prevent CSF efflux, although a reduction in CSF efflux seems likely. With the increasing use of ITCs, further information may come available.
In summary, we describe the development of a lifethreatening acute subdural haematoma associated with the presence of an ITC used for analgesia and for prevention of PDPH in a parturient. The insertion of an ITC to prevent PDPH remains controversial and it is important that practitioners are aware of the potential complications associated with their use.
